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ike athletes training for the Olympics, dairy 
cows face the challenge of eating enough to fuel their 
energy expenditures.
Cows devote so much energy to milk production 
that they can’t consume enough feed to meet their other 
needs. That results in negative energy balance, says animal 
scientist Diane Spurlock. 
She is studying how negative energy balance might con-
tribute to fertility problems and affect other “fitness traits” 
that influence cows’ well-being.
“I look at DNA polymorphisms to identify genetic markers 
or develop a way to select cows for improved energy bal-
ance,” she says. “With that information we could produce 
more robust cows that can sustain the demands of very 
high levels of milk production. They could stay in the herd 
longer, be healthier and be more efficient.” 
The research involves determining the cow’s genotype 
across 50,000 locations on the cow’s genome and calculat-
ing a breeding value to rank the cows for selecting those 
with the most desirable energy balance trait.
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Diane Spurlock studies cows’ genotypes and assigns a breeding value 
rank according to each animal’s energy balance trait.
eef cattle breeders  use  pedigree and 
performance records to select animals with desirable 
production traits. Iowa State researchers are taking the 
selection process a step further with online software 
that speeds genetic selection.
 “This project is important to the nation’s beef industry 
because it provides the means to exploit genomics to improve 
successive crops of sires,” says Dorian Garrick, Jay 
Lush Endowed Chair in Animal 
Breeding and Genetics.
 Garrick leads the BIGS 
Project — an acronym for Bioin-
formatics to Implement Genetic 
Selection.
 BIGS has been developed for statistical 
analysis of genomic data. It is funded by a 
three-year, $900,000 grant from the USDA.
“This software is being continuously 
updated and improved to handle more 
complex circumstances,” Garrick says. 
Rohan Fernando, animal science pro-
fessor, works with Garrick on this part 
of the project.
 BIGS has a web-based interface to the software, 
which allows users secure access to upload and remotely 
run analyses. A collaborator at California Polytechnic 
State University manages development of the interface.
‘Bigs’ Project Benefits Beef ProDucers
By Susan Thompson
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It is the first research of its kind, Spurlock says. The 
project requires measuring the individual feed intake of 400 
cows at the ISU Dairy Farm. To gather that data, each cow 
is assigned one gate to eat from and one electronic “key” 
around her neck that opens her gate. They quickly learn 
which is theirs.
Spurlock works with a collaborator at the Scottish Agricul-
tural Center, which has been doing work on energy balance 
for several years. She expects data collection to be complet-
ed this fall and will then analyze the findings.    
Research is now determining the arrangement of genomic 
information on each chromosome of every genotyped animal, 
so recombination points can be traced across generations, 
improving predictive ability. Collaborators at the U.S. Meat 
Animal Research Center (USMARC) are assisting with this.
So far, the new software has been used to analyze informa-
tion from USMARC, and by collaborators in New Mexico, 
Canada and Australia.
 Two commercial companies now offer genomic-based 
products and services that resulted from use of the BIGS 
software, and the American Angus Association has modified 
its national cattle evaluation system to include information 
from genomic tests.   
Rohan Fernando (left) and Dorian Garrick pose in front of online 
software that speeds genetic selection.  
ph
ot
o:
 b
ob
 E
lb
er
t
ph
ot
o:
 b
o b
 E
lb
er
t
1
: Investigating Dairy DNA To Ensure Gold-Medal Milkers
Published by Iowa State University Digital Repository, 2010
